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A product qf the National Science Foundation's 
Program on Appropriate Technology, this paper discusses and presents 
an agenda for research on questions relating to technological 
innovation arid the objectives <6f appropriate technology. The concept 
of appropriate technology is defined, the contrast between 
appropriate technology and current industrial technologies is 
outlined, and, the institutional mechanisms in the American economy 
occupying the middle ground between aprfropriate techhology and thfe 
practices of industrial technology a*«7 described. Innovation and its 
role in the appropriate technology context are then considered and 
the Contrasts between appropriate technology innovation and . 
industrial innovation are reviewed.. Problems facing appropriate 
technology innovation are also addressed, and an examination of the 
varioujs perspectives for understanding appropriate technology 
"innovation (i.e., research and development, social interaction, 
problem solving, linkage, implementation, and delivery systems) are 
supimacized. The toMt major categories for research on appropriate 
technology are then presented ahd discussed: (1) national appropriate 
technology issues, (2) federal appropriate technology programs, ('3) 
innovation in appropriate technology businesses, and (4)' use of \ 
appropriate technology. Three tables and three figures accompany the 
text. (Authbr/JL) « 
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r ~ . ' Exhibit 3 

CONTRASTING "APPROPRIATE TECHNOLOGY AND TRADITIONAL INNOVATION PROCESSES 



Dimension 



Motivation 



/ 



Key phase of process 

Performers 

Money sources 

Need .for success 



/ 



AT Industrial 
X " 

Tsch push/social concern Market pull /prof It/war 

Tech feaslbll Ity 



Individual s\small 

businesses 

Equity 

Diversity/Interest 



Commercial ization 
Small Jbusiness/large corporation 



Debt 

Tax writeoffs 



. ' K' 

Unl formity/predictabil ity 



Paradigm * \ 

Relation to economy 

Time required to innovate 

Source for ideas' % 

Selection criteria 

Dissemination/ 
propagation 

, Criteria of success 



Economies of household/ Economies of sca.le 
community 

Inserisitive tV cycles Sensitive to business cycle 



Short gestation/ 9 
Individuals /- 



Long gestation 
R&D labs 



Cause for failure 

Knowledge base 
Participation 

Structure of technology 
Relation to worker 



Informal/trial and error Formal /bureaucratic procedure 



Each one-teach one 
Journajs (hobbyist) 



Professional societies 
Licensing 



Successful operation Widespread adoption and 

at any scale resulting return on investment 

General ^ocietal benefit Profit 

.Loss of interest Failure to capture ^sufficient 

*Lack of local support* " market share. 

Lack" of information Macro economic, fluctuations 
Lack of resources 

Lack of" experience « 

Craft knowledge Scientific' 
Science of .the concrete Abstract science- 
Understood by all 
Science and technology 
by all 

Self-sufficient small 
units* i 



.Cofflplex/hjghly specialized 
Elite science and 'technology . 



Small dependent on big 



Work and leisure, 
flow together 



Work/leisure have sharp. 
distlnctlon 
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Innovation in Appropriate 
Technology: Directions for Policy; 
Research . 

//i recent years the phenomenon denoted h\ the term "appropriate tci Imolou v ' ' ( 1 , 
\T } has become increasingly widespread— in cnen>\* fanning housing, lommumtv 
development, communications, and other areas In response to this wowth, the 
National Science f oundation sponsored the de\elopment of a reshinli agenda i>n 
the roles and impacts of A T. on the sonetx. economv,. and tahnolo^v develop- 
ment. This paper reports one element of this research agenda— questions 
surrounding innovation and appropriate technology 
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T. ^INTRODUCTION I 

A key element of the N.S.F. February 1 9 7 9 1 
Program Plan on Appropriate* Technology (A.T.) is re- 
search on the roles of A.T. and its impacts- on 
society, the economy and technological developments. 
7he >..S.«T. plan points' out that appropriate technolo- 
gy ma> have such important implications* for economrcx 
"and social structure in the United States that its 
long-run advantages and d i^advantages^should be 
scud ied how. 

.t * 

The '>f>ocific gpa-ls of the N.S.F. A.T. program 
are: . ^ . • < 

• . toy strengthen the science base needed to 
identify and develop premising* appropr ia_t e 
technologies which have the potential for 
generalization Keyond the initial application 
and which fall outside the responsibility or 
interest of mission agencies. 
/ 

p to improve the understanding "of appropriate 
*\ t technology as a concept in the development 
of science and technology and to better 
understand its role and impact on the U.S. 
society and economy. 
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1 National Science foundation, Appropriate Techno - 
logy: A Program Plan of the National Science Found a- 
t ion , prepared f or^ the (^mmittee on Science and Tech- 
nology, U.S. House of Representatives. (Washington, 
D-.&,^ National Sc iehc^e Foundation, February 1979). 
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This paper ^describes a research plan on A.T. 
innovation developed for N.S.F. b\S 1,1. Coates, Inc. - 
The innovation research plan is^ part o'f a tarter r,*-' 1 
><arch |)lan developed by J.I. Coattfs, Im . o'nttht 1 
•soi lo-oeonomic and * techno logic a jl implications of 
appropriate technology.* The overall plan has three 
elements f » 

• social and economic implications of appropri- 
* ate technology 

\ 

I , • the role of appropriate technology . in techno- 
logical innovat ion 

• manpower and training, issues of appropriate 
| t echnology ft ' 

Several broad considerations guided' the*develop- 
ment of th^ plan. tfLrst, it had to be research. 
Second, it could not overlap, the functions of the more 
miss lon-drien ted agencies. And third, it must be com-% 
patible with the >l rad it ional functions and objectives 
of the Nat ional Sc ience Found a t yon . ■ » 

Our strategy /or determining a useful and sound 
research agenda depended upon exploring the meanings* 
of appropriate technology, in contras't and as a* com- 
plement to traditional views of technology in the' 
industrialized American econdmy.. the* contrast -t 
between the objectives of appropriate* technology and' 
the current ^structure, ^goals, and practices of the 
industrial, systems dominant in t*he United States — 
reveals c rue i'A* choices and uncertainties subject to 
clarification by research. Specifically, examining 
the contrast between the extreme objectives hi appro- 
priate technology .as an ideological movement-', and the 
implicit and explicit principles of the dominant in- 
dustrial, technological system reveal^ jflid-range con- 
cepts and issues ^in# need ot specific research. 

— . \ " ' 

J, F. COates, Inc. A Research Agenda on the Roles 
and Impacts of Appropriate Techhology on the Society, 
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II. APPROPRIATE TECHNOLOGY: 
A. . Definitions 



CLARIFYING THE CONCEPT 



The. House Committee on 'Science and ^Technology 
used as a working definition of the concept of , 1 
appropriate techno J.dgy: 

''those technologies which are decentralized, 
which require Itow capital investment, which , 
are amenable to management by their users, 
which are in harmony witfi the environment, ^and 
which are conserving of natural resources." 

While useful as. a general concept and convenient fo^r 
discussion, the definition is not am adequate basis 
f or .a research program to inform public policy. 
Both its vagueness and its prescriptive bias mask 
ieyevai of the most crucial issues. An earlier f I 
definition by the National Science Foundation^ by /be- 
ing more precise, has stronger researqh implications 



/ 



"Appropriate technology is, technology whicty is 
best suited to the specific local cultural, 
economic, social and political conditions at the 
site of application. The de^n /or adaptation 
of such technology includes an examination of,' 
conditions of the site and consideration of 
several factors normally not idenfoAed through 
' the marketplace. * Some 0*f these factors include 
preferences of users -£ or technology which con- 
serves Wturai resources, is/ compatible with 
local labor skills, and which enhances the 
social* ana" ecological fabric of the si»te of 
application. The markets for appropriate tech- 
nology are varied and widely diffused, and in- 
, elude the small farmer, the small businessman, 
y ; i and the small manufacturer ."3 \ ^ ' * 

• ' r , 

• /' Confusion about the cpneept of appropriate , tech- 
nology is demonstrated by ^the ra^ge of synonyms, and 
near synonyms Such as alternative technology, (inter- 
mediate technology, self-sufficiency, self-sustaining 
communities, self-reliance, ■ self-help , the soft: path, 
and voluntary simplicity. .Langdon Winner has point- 
ed out' that implicit ^.n these kinds of definitions 
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the Economy and Techn olo gy Development , prepared for 
National Science Foundation. (Washington, D.C.j J. F. 
Coates, Inc., Augustf 28, 1,980) NTIS //PB8l-120()73: 
2' House of Represen'tatiyes, Reprfrt Ko f 95-993, 
95th Congress, Second Seals ion, Page 23.- 

3 Evans Rogers and Roberta 1 Ross, Final Repo rt and 
Proceedings: Midwest 'Regional Appropriate Tec hnology 
Forum * Indianapolis, Indiana, October 1978. j (For , 
National Science Foundation, document numberj NSF/RA- 
79006, Indiana Center for Advanced fj&search, j 1978) . 
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is the suggestion that there is "a realm of customary 
understanding in' which 'judgment about right and- wrong 
arl made as a master o-f course."* He goes on; < 

"It is precisely that sense of subtle customary 
distinction and evaluation*- that twent ieth' cen- 
tury understandings of technology lack. Our 
adherence to , the terms of the *technplogical 
orthodoxy have brought us'to see every things in 
terms of progress, growth, narrowly conceived 
efficiencies, and the myth-of technical neutral- 

. fc ii * * * 

lty. , , 

* - i 

For Winner,, the first' task is ciajifying the 
of alternative or appropriate technology. We 
be "able to articulate general evaluative 
notions through which the range of available techno- 
logical means might once* again be reasonably 
judged. "5 Trie notion of ^appropriate ■ must , therefore, 
go beyond hardware- fetishism and the attempt to mani- 
pulate hardware and derivatively society through 
simple changes in size, location, or; la"bor intensity. 
Appropriate technology must reflect some view of the 
good life which can be translated into principles, 
and criteria of institutional design. 

1 This same conclusion is captured succinctly by 
R.C. De$ai in a report of the United Nations Indust- 
rial Development Organization. % While addressing 
the problems of the developing/stations,, he, neverthe- 
less highlights the universal problems o£ complexity, 
balance and social goals 'when* he' says that -appro- 
priate,, technology is: 




"that technology 
""economic, social 
of development. 
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which contributes most to the 
and environmental objectives 
Hence w^iat constitutes appro- 
priate technology in^ a £iven case % is determined* . 
by development goals, r^pources and the econo- 
mic and social context in which iC is to be 
, • used. *No technology is^ therefore either appro- ' 
priate or inappropriate" in itself* The appro- 
pri^teness of a technology is a function of its 
contribution to .development strategy. "° 

• Writing also from the perspective of the develop- 
ing nations, but highlighting a lesson equally appli- 
cable to the industrial *nat ions, Colin Norman points 
out four concerns — employment, equity, energy, and • 
ecology — which must *be. taken^into 'account in the 
choiceof technologies. 7 - That accounting would define 
a more or less appropriate technology. 

' ' ' - * ' s 

'Nicolas Jequier, now of the OECD, in a World Tech 
report, (September '1975) sees, the concept^of appropri- 
ate technology 'going beyond 'j he four^E's cited by * 



) 



of Al- 
(1979) 



4 'Langdon Winner, '"She Political Philosophy 
ternative Technology, " ggcKhology in Society 1 
82. " • ' » / # * * - , 

5 Ibid. * • ' ' , • ' 

6 R.C. 'Desai„ ."Industrial Development Strategies 
'and Choice *of Appropriate .Technology in Developing 

Countries," Conceptual and Policy Framework for 
Appropriate Industrial Technology , Monographs on • ^ 
Appropriate Industrial Techno logy 'No. 1, (New York 
United*Natipns, 1979). * ' ' 

N • * ' Tf * * ft * 

4 7 Colin Norman,' '"Soft Technologies, Hard Choices, 

Worltiwatch 'Paper 2 (Washington ; D.C.: Wotldwatch 
, Institute,, June -1978). ».*' ' ^ 



Colifi Norman, Bnd alsp goinj beyond the question 
of technical soundness. He adds to these central 
concerns, adaptation of technology to the social 
and cultural environment , 8 



ness and^ diversity of our society. From a research 
point of view, they are a potential test bed on which 
to 'study appropriate technology innovation. Twelve 
miVHrange institutions Include \ 



B; Contrast Between Appropriate and Current ' 
Industrial Technologies 

Appropriate technology is a protean term em- 
bracing a^l of ttoe ,abova considerations. The con- 
cepts subsumed by'apnropWiate technology are con- 
trasted in Exhibit 1 Wtn the present industrial, 
systia&^of the AS A. and olher advanced nations. "* 
The exhibit contrasts matiy of the goals Of appro- 
priate technology advocates with the general char- 
acter is^tics s and functional elements of the contem- 
porary industrial society i It does not mix analy- 
sis and advocacy; it only uisplaya and' contrasts 
what is with'What some, advocates Relieve should be. 
It is organized ' around the \key points in appropriate 
technology advocacy and therefore Omits some char- 
acteristics Oyf each system.) 

A small nymber of comrauhities, self defined as 
representing appropriate technology, fit the, char- 
acterization of\ appropriate technology in Exhibit 1. 
The list more near ly\ represents the aspirations 
*and advocacy of those who woulu promote more simp- 
lified, labor incens^re', localized Economies and 1 
lifestyles. On the* onher hand ,\ the characteristics 
of the industrial Vsociety' may' be' seen as reflecting 
the^charadteristicW 3k \the current system. Some 
see the industrial Wod el as the only* appropriate 
technology for the United States A For some, big- 
ger, better, and fast% technology ,, integrated 
growth, and' fuller exploitation of\ the environment 
and resources is the Vcontinuin^ desirable \tjend. t ._ 
For them consumption and growth ard oriented toward 
the now traditional measures -of .gross national pro- 
duct and gross domestic product. Thes^ extreme ' J 
differences — between \the advocates' of ■ the present 
industrial system and:tne advocates qf appropriate 
technologV-- make 'it difficult to directly iden- 
tify * research a ppropr ia t eA t o \under standing and 
guiding the further development of the American 
economy and society. Fortunately, the tension be- 
tween these polar positions precipitates* a small 
number of cote issues around, which one can frame 
useful research • % ■ \ f " 

C. Middle Ground Institutions 

Before turning to t]ie\researtf:hable issues, it 
is worth noting the* many different kinds of insti- 
tutional mechanisms in the »American economy occupy- 
ing the middle ground between %np objectives of 
appropriate technology and the pract'ices of the 
majdr national or multi-national ^corporations. , 
These mi<T~range institutions demonstrate the rich- 



8 Nicolas Jequier, Low Cost/ Technology: An 
Inquiry Into Outstanding Policy .Issues . (Par is : 
Wor^ld Tech, Report No. 2, 1975X/ 
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Barter. This increasingly significant factor 
in the economy usually involves the exchange 
of labor or services. Less frequently it 
involves t,he exchange of goods for services. 
Barter avoids the problem of the exchange" of 
cash* such as taxable income^, while permit- 
ting the person involved to utilize either 
their highest skills, for example dentj 
exchanged for carpentry, or "to use di 
tionary time for an attractive return. 



2 either /*■ 
intistry [ 
iiscre- i< 



• Hobbyists. A large percentage of the popula- 
tion' engages in seif-initiated learning,, con-* 
struction, and craft activities. These are 
often motivated by aesthetics or the desire 
tp pleasantly, use leisure time. In other 
cases, hobbies simulate tjrie work scene, as* 
with the computer- programmer who works with 
his own micro-computer. In other cases the 
hobby is semi-economic, such as those who»do ? 
their own auto repair-s or marJcet their craft 
products or art work. Research on hobbies 

f may be a particularly fruitful approach in 
understanding the motivations, circumstances 
and conditions of work, which under other 
circumstances would be considered employment. \ 

• Do It Yourself. In the decade following World 
Wax? II the do-it-yourself movement swept 
America. Too few craftsmen, pent up demand, 
limited but rising persdhaJ income, and high 

» aspirations combined to stimulate millions of 
people to learn* semi-skilled and skilled 
crafts *--r from house painting, to woodwork, 
masonry, plumbing, and gardening. With con- 
tinuing prosperity, the do-it-yourself move*- 
ment went into a decline; but it* may be in 
for a great resurgence, under the aHial impetus 
of inflation an3 the rising cost , of energy. 
i 8 * t , . ■ 

• Free-Lance Salesman; The Avon laoV and the 
traveling salesman are in many regard o o aq m- 
pies of autonomy, .freedom of choice, inde-' 
pendence,' and many of" the other desirable* ^ 
charac~teristiics*-sought by the appropriate 
technology movement. Too frequently these 
characteristics 'are absent from industry and 
the marketplace. 

/ ** / * # 

• Independent Authors and Artists. The 'inde- 
pendent autVior or artist working alone in*"*. 
creative»enterprfse, *with 'full commitment to ' 
work, with sole, responsibility for what is 
done — is, an extreme example of autonomy. ^ 
The understanding ot the economics, the satis- 
faction, and tVfc life quality of the atithor is. 
an opportunity ic\ again shed l,ight on many :of 
the issues\ ' «. * 



Cooperatives*. The cooperative is a signifi- 
cant institution for producers" as welT as con- 
sumers^ In some caaes producers 1 caoperd-* 
tives., such as thosA producing Sutik^ist oranges, 
approach" the ;:size of the largest national 
corporations.' But farmers 1 'cooperatives exist 
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Exhibit 1 

Comparison of* appropriate - technology 

. , AND 
MODERN INDUSTRIAL TECHNOLOGY 



T A, — Charact er-ist ic s,.ofL_tha^TechnQloKy \ 



Jfodus trial 



Industrial 
V Complex 

• Integra ted /Netwcvrked - 

• Dependent on\Scientif ic 
/ Advances 

• Interchangeable Parts 



+ Integrated or Compatible 
Wi£h* Other Technologies 

• Optimized on a Fev Goa^s 
or to Meet a Specific 
Need # „ 

• Mass Production . 



*• Obscure 



• Difficult and Expensive 
to Maintain" or Repair 



Appro pr iate 
Simple < 
Localized 



laiy 
ion/C. 



\ 



• Dependent on Craft and 
Common Knowledge 

i 

• Fewer" Interchangeable 
Parts, More UniqNjenjess 

• Self-Contained 



Meets Multiple Needs^ 
and Goals 



Individual, Team, and 
Craft Production 



• Convivial* Readily 
Understood 

• Repairable by Owners or 
User * 




• Automation/Capital In- 
tensive 

• High Investment per 
Worker and Per Unit of 
Output ~, * 

* • Low Adaptability to 
Social and Cultural 
Environment 

X 

Generous Use of 
Material and Energy Re- 
sources 

Highland Low Cost 
Products , 



Reduced importance of 
Human Factors, 



Appropriate 
• Labor Intensive 



Low* Capital Investment • 
per Worker and Per Unit 
of Output 

High Adaptability to 
Social and Cultural 
Factors % 

Sparse Use of Material 
and Energy Resources 



• Low & Medium Cost 
Products (and different 
costing m6del) 

• Increased Worker Satis- 
a faction , . 



z • Continued Purchase of • • Recycling/Retrof itihg of 



ew Items 



• Controls are Complex and • Controls are Simple and 
Require Expert Assistance Straightforward 

B» "Use/Production Process 



• Tmp6rt Dependent 



Consumer Inolvement 
Minimized' 



Existing Items 

• Local Resources Empha- 
sized 

• Local Consumer Involve 
ment Maximized $ 



• Rigid Design to Pro*- 
tect ponsumer 



9 Easy Maintenance/Mol 



cation 



[oaif^- 



Ind us trial t 
• R&D Dependent 



• • Large Scale/Mass System 
Orientation 

• Central N&nagement 



*# Complex Bureaucratic , 
Management? i * 

• High -Energy Requirement 

k Controlled by Inveshr^ 

• •.Financial Profit Maxi- 

mized * 



Appropriate . 

• More Skill ># Craft De- 
pendent 

• > Local System Focus 



Decentralized Manage- 
ment « 

\ N * 

• Simplified Management 



• Large-Scale Work Places • Individualized Work Places 

• Credit or Money 4 Based, • Barter^ 4 Exchange and Co- 

- operation Important 



• Ecplqgically Disrup- 
tive, Polluting 



• Energy and Materials < 

• Wasteful ' ^ i 

• Violent 



• Energy Requirement Meets • Dangerous - 

» Value of End Use - * ' 

P • Choice Limiting 

• Controlled by Users 

• Separation of Raw' 

• Other Goals Optimized — Material, Manufacturer, 
Ecology, personal 'and Market 

. Growth, Community Ser- 
vice + Promotes Urbanization 



• .Goal: Growth (Material) ,• Goal: Growth .(Personal) 



• Benign, or Protective of 
Human and Natural Envirc 
ments 

• Resource Conserving 



• Non -Violent 
,•" Safe 

• Pluralistic. 

• Low Production and/Con--' v % 
sumption, Self-S'u'f f iciency ' 

• ' / ' 3' 

• Promotes Small Gommunities / ^, 

. Derealization / » «ct 

/ 



,• Production Separate Frpm • 

' Use , ' t 



'Producers Can ?e<fome 
Users ' * 



.ERIC 
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C« Support Systems 



Industrial 



Appropriate 



• Highly Trained" Per- 
sonnel 



• 'Limited 'Training Re- 
quired . ♦ 



networks 



• Mass Culture/Mass* Adver- • Local Culture/informal 
§ "sing- , 0 f 

• , Belief in .Progress as • Focus on Quality of 

Bigger, Faster, "More is * Experience, "Less is 
good." ■ 



t^ore" 



E. Social and Values\ Emphases 



Industrial 



• Material Growth 



• Centralized Regulation • Localized Protection 
- of Risks (Health, Finan- , * 

ci'al, Social) " • • 



•iat)e to 



• Uniform National Policies • Policies Appropriate tc 
v ' Local/Regional Circum- 

stances 



t Man Over Nature 

# Competitive -Self- 
Interest 



# Rugged Individualism 

.Rationalism 

• Large, Complex Living 
and Working Environ- 
ments 



Appropriate * . 

• Material Sufficiency 
Coupled With Psycho- 



Spiritual Growth i 

• People Within Nature 

• Enlightened Self- * 

• Interest 

Cooperative Individ- 
ualism 

• Rational 'and Intuitive 

V . ,,t \ 

« Smaller, Less Complex 
Living and Wording 
Environments . 



Industrial 



D*. Some Economic Emphases 
Appropriate 



• Chronic Underemployment • Full Employment 

l 

• Periodic Mass Unemploy- Full Employment 
, ment 



t Periodic Economic De- 
presaion^ . 

.• Inequality 



• Full Employment* 



alitarian 



• Externalize -Social Costs • Minimize and Inter 

9 



• Neglect Long Term 



nalize, Social Costs , 
• Attention to Long Term 



Growth of Material 
Complexity 

Space Age Technology 
Prized 

\ 

Identity Defined 
Patterns of Consumption 



• Reduction of Material 
Complexity 

• ; Older Proven Technology 
v \Sought 

/ 

• * Identity Found Through 
Inner and Interpersonal 
Discovery * • 



Centralization of Regu- • Greater Local Self- 
latidh and Control at. Determination Coupled 
Nation/State Level with Emerging Global 

fc ^^Institutions 



Specialized Work Roles- • More Integrated Work 
Through Division of Lab5r; r Roles (e.g.,. Team- 

v - • Assembly, Multiple Roles) 



• ^Advertising, Rrand Names, • iJnadyertised, Unbranded , , • Secular 
Marketing^ Franchising, . tocat ; * 



and Chains o - 

• Oligopolistic, Monoid- 
list ic ; v 



• Balance of Secular, and 
personal \- fc 



v« Localized, .Independent 
Ownership, Free Market 
and Barter Economy 



Mass Produced,. Quickly Hand Crafted, Durable^ 

Obsolete, Standardized Unique-Products ^ 
Products , , * • 

Cultural Homogeneity,* • Cultural Heterogeneity, 

Partial Acceptance o*f . Eager Acce^taijce of 

Diver sit y* m Diversity 

\ ^ • 0 * 

1Ugh Pressure, Rat Race » Laid Back, Relaxe^ 

Existence * » Existence , 

. • ■ ' 

^Alienation and Aflomie % Self WorttiHigh, Self 

' <* . . Identity Clear, Self 

\ \ Fulfilling 



onfall kinds of scales for many purposes. 
Cooperatives also exist among specialized 
groups* to render special services, such as N 
tlTe production and marketing of the work 
of* the handicapped, Native Americans, and 

art ists. Consumers 1 cooperat ives are gen- 

erally on a smaller scale but can cover any- 
thing from groceries ? and gasoline to ey&- 
gl^sses. Okten the participants ar^ active 
as consumers or producers, and- as mappers 
br selectors of managers in the cooperative 
enterprise. This situation relates to the 
concerns of 'appropriate technology over 
managewent. 'Cooperatives* also function # 
among public utilities, as> for example in 
the formation of the Electric Power Re- 
search Institute which is a research coop- 
erative*. Cooperative agreements for the 
exchange of electricity to mee.t pe*ak J 
demands are common among public utilities. 
»» 

Professional Offices. . The goals of autonomy, 
independence; and self-fulfillment through 
work have traditionally been found in Amer- 
ican society among professionals such as 
doctors, dentists, and lawyers. Increas- 
ingly other professionals — architects, 
designers, consulting engineers, accoun- > 
tdnos -- have joined the ranks of these 
autonomous and quasi-autonomous profes- 
sionals. I " 

The Moviemaker- . The moviemaker and the pro- 
ducer of live theatre are among t,he most ; 
fully autonomous .and independent users of, 
and workers with, technology. These tech- * 
nologidally-based artistic 'enterprises 
embody many of the objectives and aspira- 
tions of appropriate technology and may,- ( 
provide-'a test bed f or, research^. ^ 

' Small Business. Small businesses as commer- 
.cial enterprises can vary frora-Mom and Pop 
grocery &z6xes/&i companies employing 500 
workers ^d^oilrtA tens of millions of dollars* 
of business, ^l^tively* little, is under- ^ f 
stood about the similarities and differences^ 
of small and ljarge^businesses w ith regard 
to worker participation, autonomy, self- 
fulfillment, adaptability, externaliztttion 
of costs or tfce scobres ,of other • character- 
istics compared in Exhibit 1. 

Franchise Operations and Licensees. Aa in- 
stitutional compromise between the need of 
large nation-wide integrated corporations 
to grow, and the desire ok individuals* for • 
autonomous business ^ventures has evolved in 
the franchise" bu sinus's. Little, is known 
about how felicitously they strike a balance 
between the conflicting elements in 
Exhibit 1. 9 J . ? ' 

+■ ' * ■ 

Family-Held Big Business. % Far short of the 
- national and -multi-national sto,ck company, 
yet, a* gfteat distance away -from the small 
business .are »a substantial number of indi- v 
vidual and family-held large* corporations.' 
THey have riot teen systematically studied ' 
with regard to the ^characteristics in 
'Exhibit 1- v More* significantly, little ^.s 
known about the evolution of .their operations 



and ttje effects of any transition from pro- 
prietorship or limited partnership to general 
^tock company. • 

• ' The Conglomerate. Widely recognized, or -pur- 

ported to be the most pathological form of 
rbusine'ss enterprise in the United States, is 
t;he conglomerate which fundamentally exists 
for -growth's sake. Yet littlle is known about 
m the* comparative activities of the conglomerate 
» ' .versus the laifge, single purpose corporation 
versus the others in this spectrum. 

» 

These institutions, shown' in rough order of increas-- 
ing size in Exhibit 2, highlight the functioning al- 
ternatives between the major industrial corporations 
and the goals of an appropriate technology society. 
We kndw relatively little about most of these socio- 
economic institutions either in an absolute or^in a 
comparative 1 sense with regard to the fundamental is- 
sues to .which appropriate technology is a proposed 
resolution* v • • 

D. General Coals for A.T. Innovati6n 

Basic differences between the 'industrial^system 
and the goals of appropriate technology notwithstand- 
ing, there are ' prpper yte£\ which advodates of either 
extreme are likely td^seeVs desirable for any tech- 
nological system. These include: 

• Resilience to economic , \social , and other - 
shocks; 

' • Invulerability to planned subversion*, or to 
unplanned collapse; 

• Flexibility to permit ordered societal evolu- 
tion in x contrast tof/renching or precipitous 

. . revolutionary change; * 

• Maintenance of options rather than the v premar 
ture or definitive foreclosure of technologi- 
cal*and other alternatives. 
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III. INNOVATION AND APPROPRIATE -TECHNOLOGY 
A. jftnovation in the A'.T. Context 

Appropriate technology (A.T.) 'innovation may seem 
to be a contradiction in terms. To many , A.T. means 
simple, alrgady existing tools; innovation Implies the 
new "bigger and better" world view of industrial, tech- 
nological development. This false dichotomy reflects 
a na'rrow definition of appropriate technology innova- 
tion. ' Appropriate technologies, include new and cur* 1 
rent technologies, and signif icant{ refinements on % 
technologies now in use. Examples of new appropriate 
technologies include: * ^ 

• ,the "solar tubes" (clear plastic tubes filled 
with algae for raising fish) developed by the 
New Alchemy Institute; v 

i • "automatic louvers" (insulating shutters. 

which use freon evaporation to clQge) invenXed 
by Steve Baer; 



• ■ the Middle ground 
socio-economic alternatives to the*institutional exjremes 
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• the "a^uaceH'y (waste treatment plant which 
% • uses solar entfrgy^and aquatic life to purify 
• y water) being built now by the town at . ° 
*' Hercules, California. 

t . i . * 

A.T. innovation can al^so refer to the introduction of 
existing tools in* new settings. 

Innovation is an umbrella term including inven- ( 
t ion, adoption, and diffusion^ technology. Inven- 
tion ^fe generally thought of as something which hap- * 
pens once or which may occur, independently several 
times. Innovation is the adoption of something new. 
Every time a person or Institution tries or adopts 
•something new it is innovating. Innovation in this 
sense is a repeat'able process."' Diffusion covers the 
processes by which social, political, or phys 
invention is adopted. 

The distinct subfamilies and submoveme'nts under 
the rubric of A.T. , such as community j technology , 
soft path 'Or renewable energy technology, and al- 
ternative technology may exhibit quite different 
innovation processes. For example^ innovation in » 
community technology tends to be localized gnd par- ' 
ttcipatory; • sof t path or renewable energy innova- 
tion involves national or;regional institutions (e.g., 
federal agencies, utilitj.es )y '. • 

To clarify th£ meaning of A.'f. innovation, it is 
useful to classify these innovat'i&ns in terms of the 
types of settings invdlved: ♦ * 

1. National or frlacro-Societal Level Programs. 
National level ^efforts include application of A.T. 
ideas* and devises in national planning and policies • 
for restructuring business, industry, the economy 
(e*g . , ^lovin's spft path) , 'and government operations • 
(e.g., heating of building, procurement of products). 
More important are policies, laws, and regulation 
made or formulated at the national level which affect 
activities at all other levels. ■ ■ 

/ - . 

2; A.T. -Based Businesses* A.T. -based business- 
. es are existing* .or new -businesses produc ing-appro pr-i-*~ 
-ate technologies (windmill factories), or .applying 
A.T. work patterns in existing business operations, 
e.g. solar heating of factories, more job rotation, 
team-work,' or participation by workers. This cate- 
gory may Include smali, and relatively large thjsi- ' - 
nesses. » 



chni$(ues which meet A.T, criteria within a specif ic - 
site^coramunity, organization, or setting, 

A X .T. development *and introduction usually involve 
awareness by the parties involved that /the technolo- 
gy (s) being aeveloped or implemented meet A.T. cri- 
teria. These criteria may vary from group to group 
and case to case. For example, neighborhood tech- 
nology developers may stress different criteria than 
stfft path advocates or commune dwellers, but there 
will be some commonalflty across settings. If N/SA 
develops a new solar collector that, a self-help com- 
munity group later installs, ^should that be charac- 
terized as an A.T. innovation? If a grass roots 
appropriate technologist invents a new windmill which 
a big city utility "adopts, should that also be counted 
as. an A*.T. innovation.? The answer is/yes in both 
cases since innovation includes development and int ro- 
ue t ion. * % * ^ C 



3. Local/Community Self-Suf f iciency. Local A.T. 
innovations occur at the rural and urban community 
level. These also include applications of A.T. de- 
vices 0r programs in or by state and local govern- 
mental ^agencies. Examples include community energy . 
*or agriculture programs. 

* 4. Individual Self-Suf f iciency . This includes 
development and Adoption aimed at theMndividual or 
household self-sufficiency; an example would be solar 
collectors for individual residential dwellings or 
self-sustaining farms, or exchange and barter arrange- 
ments with other groups and individuals. 

Within each of^these settings, A.T. Innovation 
is the process of developing^or introductlng technol- 
ogy appropriate to the goals at that level. A.T. de- 

^^eldpment^i^^the^creatkion^of^techniques^or^tec^nolo- A 
gies which meet A.T. criteria. A.T. introduction is 

Z the v *ittpletnentation"of? one^or-more" technologies or_ 



From our preliminary analysis of the cQnceptrof 

A. T. innovation, it is clear further research is needed 
to clarify its meaning. How does one recognize an 

v appropriate technological innovation? When is some- 
thing not an A.T*. innovation? To what extent is the 
concept context specific? 

B. Contrast Between A.T. and Industrial Innovation 

There are significant conceptual differences 
between A.T. and mainstream technology and innovation. 
Exhibit 3 contrasts some of these differences, in ap- 
proach and worla view. Specifically, A.T'. innovation 
, differs from mainstream technological innovation in 
the following six maj or respects : 

• Value considerationsand ideology are explic- 
it in A.T. innovation and differ ^from those , 
governing ma ins team innovation, such as 
t prof its and .efficiency . 

/ <* 

• Objectives in A.T. innovation tend to be more 

V multidimensional and include social and en- 
vironmental' externalities. 

x * ' ^ 

- A.T. innovation views a particular technology 
as part of a fuller social ensemble of factors 
and consequerices. \ 

* • A.T. development and introduction tend to 
advocate and to be more decentralized than 
mainstream technological innovation. 

• There tends to be more participation by poten- 
• tial clients in A.-T. development and introduc-jf 
'tion. ' - 

*k ' • A.T. development and introduction is often 
/ • carried out by dif feren,^ kindi of institu- 
\ " tions (e.g., grass roots' A.T. developers, 

regional A.T. networks, self-help community 
groups) than is mainstream technological in- 
novation (universities, R&D firms, govern- 
ment laboratories, and high tech corporations). 

Appropriate technology delivery systems and the # 
associated innovation processes are not" completely 
separate from industrial technoloRical innovation. 
To date, A.T. innovation has been somewhat isolated;, 
an important topic for research is £he compatibility . 
of A.T. and industrial systems innovation. 
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CONTRASTING 1APPr6pRI ATE TECHNOLOGY ANO TRAOITIONAL INNOVATION PROCESSES 



Dimension 
Motivation 

/ 

Key phase 'of process 

Performers 

Money sources 

Need ,for success 



Paradigm \ 
Relation to economy 
Time required to innovate 
Source for ideas' * 
Selection criteria 



AT 

— X 

Tsch push/social concern 

Tech feasibility 

Individual s\ small 

businesses 

Equity 

Diversity/Interest 

Economies of household/ 
community 
Insensitive tV cycles 

'i m - 
Short gestation/ # 

Individuals A ' 



Industrial 
Market pull /profit/war " . 

Commercial ization 

§ * * . 

Small Jbusiness/large corporation 



Debt ' 

Tax writeoffs 



Uniformity/predictabil ity 
Economies of scale 
Sensitive to business cycle 
Long gestation 
R&D labs 



Dissemination/ 
propagation 

Criteria of success 



Cause for failure 

Knowledge base 
Participation 

Structure of technology 
Relation to worker 



Informal/trial and error Formal /bureaucratic procedure 



Each one-teach one 
Journajs (hobbyist) 

Successful operation 
at any scale 

General < societal benefit 

Loss of interest , 
'Lack of local support » * 
Lack' of information 
Lack of resources 
Lack of " experience 

* 

Craft knowledge 
Science of .the concrete 

Understood by all 
Science and technology 
by all 

Self-sufficient small 
units' i 

Work and leisure 
flow together 



Profess ionail societies 
Licensing # 

Widespread adoption and 
resulting return on investment 
Profit 

Failure to capture Sufficient 
market share. 

Macro economic. fl uctuations 



Scientific; 
Abstract science- 

r 

.Complex/hjghly specialized 
Elite- science and 'technology , 



Small dependent on big 



Work/leisure have sharp 
.distinction 



1. Research, Development, and Diffusion 

2. Social Interaction perspective. 

3. , Problem Solver* Perspective t M 

4. ^Linkage Perspective 
5 \ implementation Perspective ^ 
6. AM. Delivery System Perspective 

There is relatively little on the development aspects - 
, of the. A.T. innovation process. Th^s will require 
additional research. 

• ** * 

1. Research. Development, and Diffusion Perspec- 
t jyg . The research, development and diffusion per- 
spective, while .more characteristic of, mainstream 
technological innovation, may be relevant Co cases 
.where appropriate technologies are developed In one 
setting or locality, and t^en transferred or applied 
in another. This model assumes a staged sequence in 
which an' innovation is: 10 ^ ^ 

• discovered or invented in the laboratory; 

• tested and demonstrated in the field; . 
communicated to potential users; 

• pested by -the user; 

• finally adopted *6r rejected by the users on 
the basis of "their ^Esting. 
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C. Problems Facing Appropriate Technology Innovation " 

Appropriate technologies are advocated as having 
many social benefits, such as benign environmental 
impacts, work enrichment, job creation, community j 
building, and resource conservation — goals not nor- 
mally taken »in to -account by a large firm's investment 
decisions, * Hence, from a macro-societal view there 
is likely to be under ^investment in A. T.^ research and : 
development if left entirely to the 'private sector.' / 

There are alscj significant attitudinal problems 
facing A.T* development and introduction. Many pro- 
ducers and consumers stj.ll ^subscribe to the idea that 
"bigger is better"; - others associate A.T. exclusively 
with hippies Or the counterculture. 

Jequier has*identif ied* f>ur* institutional j>rob- , 
lems facing A.T. ; # . 

• the relative weakness of A.T. development 1 
institutions (the lack of institutions equiv- 
alent to industrial R&D laboratories); 

* • the absence of an equivalent of the indus- 
trial firm, with its Institutionalized com- 
mitment to growth, its ability to take risks,, 
and its mastery of large-scale production 
processes; * > % 

• the absence of an effective A.T. marketing 
and distribution systen; 

• the weakness of the financial infrastructure 
with regard to A.T., e.g., a firm has t,o be, 4 
or promise to become, large to get adequate 
risk capital' in the United' Stages. 

Added to* this list should be the lack of adequate 
educational and media /institutions to educate people 
for careers in A.T.-tela$:e4 activities and to inf orm x 
the public and private firms about the potential of 
A.T. (see the original repoA'for a discussion of * 
issues). Current institutions, regulations, and laVs 
also present problems for the development and intro- 
duction of appropriate technology . For example, gov- 
ernment' R&D procurement procedures tend to favor big 
firms oy.er> small firms; HUD regulations on tax re- 

'batps for solar favbr active systems over simpler pas- 
sive systems; "health and building codes restrict or * 
prohibit certain appropriate technologies (e.g., com- 
posting toilets); minimum' wage requirements may ham- • 
per some self-help. A.T. projects. Tax p'olicy can J 
also block to> such a major social and personal ^ j 

% changes. j 

D. Bases for Understanding the A.T. Innovation 

v. — t . 

I 

The literature on innovation is framed abound 
the study of technology introduced into "the grovjth", 
scale-economy oriented industrial sector. Withiji 
this corpus the most,useful knowledge for A.T. inno-. 

vation policy dea^s with the social innovation at\tha . „ XX j^gM^.^HavVlock.* Planning f or Innovat 
community leve»l. The following are six perspectives Through Dissemination and Utilization V of Kno 

from the literature on innovation which are useful 
starting points for analyzing A.T. innovation': 




Source: Have lock* 



fr. Social Interaction Perspective . The social 
interaction perspective is useful for studying infer- 
ences on the decisions of individual adopters of 
A.T. This perspective stresses 'the- importance* o£ 
communication within the social network in the Inno- \ 
vat.ion process. ^Interpreting the innovation process 
froirrthe user's viewpoint, it discusses ttfe -follpwing 
stages in the process: 

• "awareness oi innovation by pdtentyil aoV>pter; 

• interest in the innovation-; 

• *•''•/ • 

. /evaluation and decision to test by adopter; 



; " 7 ^. 

, }° Robert Yin, Karen' Heald, and Mary Vogel^ Tinker- 
ing With the System. (Lexington, MA: Lexington 
Books, 1972). ' ' 



9 ^Nicholas Jequier, Appropriate Technology - 
Problems and Promises*. Development Center of the 
Organization' for Economic (Cooperation and Develops 
mentl - (Paris: *1976).' * . ' ' 



ion ' 

Through Dissemination and utilization »ot Knowledge . 
(Ann Arbor, Michigan: Institute for Social Research, 
University of Michigan, January 1971). 

12 



Everett Rogers,, with F. Shoemaker, CommuMcatdon 
of Innovations.- (New York: Free £ress, 1971). ♦ 



* v 



4.- 




* *a trial/ test of inQovati,qn; 

adoption or rejection- of innovation.^ 

Problem Solver Perspective. The -problem., 
sblvex^perspective' %s similar to social interaction ; 
perspective* *;It is 'Useful in.' studying the process**. 

which oonmtunity groups another; organizations « 
Attempt to s match appropriate technologies to their A 
|>roble^i,\needVi and resources. This perspective* 
stressed the*'$?ilowing joints:* 

V* V. # the user's needs and problems a"re the place 
„ ? to begin in Studying innovations; 

• /• ^innovation 1 beg ins with a diagnostic stage 
• in which user's needs ^and » problems .are; 
» , defined; ^ / » . % 

• the xole*6f< the outsider is primary. to serve 
as a catalyst, collaborator, or consultant 

- 'in the user-driven process; * % 



• seif initiation by the %> user creates the best 
climate for lasting change. 

O 

' , * 4. ^Linka^e Perspective." ^ The linkage perspec- 
tive is a "hybrid of the previous three approaches. 
Developed Jbiy Havelookjlj* ,it clh be used to explore . 
how^pqterit&al A.T.'usefte can toe linked w^i^^in- ^^ 
stream sources of ^technical expertise sqch^J^im^ j 
versities.* In this perspective, the use? ^akes eoii^ 
tact t w.ith the outside resource system whUXe,go^^* ;i 
through, ttfe prdbjten^sq^ing cy^cle. The resource* 
system personnel then go through a similaVproblem- 
splving cycle so they can feed back useful J,n£ crea- 
tion on possible, solutions. * " . * , 

* *• . 5-. Implementatibfi^rspectiVe. Q^^5^jP? r " 
spective^, .the implementation per spec t ive^^g^p^t en^ 
tially tjje inOsc' useful fos A.T. innovation^'* It's key 
point is: how something is implemented* is^s impor-. 
tant as what is implemented. The Implementation * 
perspective* is especially useful in studying anjd 
assessing federal, state, and local progfams aimetf at 
stimulating^ A.T. innovation in organizations or 'com- 
munities-. Developed byt v Mc Laugh 1 in and^Berman, 1 ^ 
the perspective »*cltes three distinct estates of simple- 
mentation: " 



• initiation or mobilization where a decision 

/, *is made to adopt an innovation; * • 

• implementation where the innovation is put 
in place; 

• institutionalization where the use of the ^ 
* innovation is continued and fits into the 

standard operation procedure of the orjgani- 
\ s * zation. • " 

The impetus for innovation^ eaii^come ejLt^er -f rora the 
top of the organization, J: rota the grass roots, or from 

13 Cwelo6k,,op.* c)X. « 1 V . " V h J 

Milbrey McLaughlin , and Paul Berman, Federal Pro- 
grams Supporting Educational Xhange'ffiVol*. jjg Imple- m 
. mentingiand. Sustaining Innovation, (Santa Monica, 
California r^Iten^^ ' . • > " 



fa. 



mutual adaption between the two. Situ- 
ations in .which the initiation and implementation „ 
Stages are characterized by mutual .adaptation may be 
most lively to /lead to "successful innovations. 



Implementation Perspective 



Mottitiittton 



pWprlunism. 



Top-down 



impttmcotJlion 



ERIC 




>. Noo<mj>!rfT>cnt."«ton 
(bfe«kdo>v<i of *$mbqltcj 



Oiicotttinuaticn 



tsolited 
contmuition 



fnitituOonalfied 



fnsutythnothttiott 



6. A.T. Delivery Systems Perspective . The 
above perspectives are most relevant to specific A.T, 
, innovations or to innovations within specific organi- 
zations. There is a need* for more general, conceptual , 
frameworks" for studying how the institutions involved 
in A.T. innovation interact with each other and with • 
industrial institutions*. The literature on research . 
and development, technology, transfer, arid technology | 
delivery systems provide some useful insights in t this 
regard. A technology delivery .system is institutions 
Involved in creating, developing, implementing, and 
controlling technology in a certain area. The figure 
below depicts a general model of a technology delivery 
system .developed, by Wenki It includes tour main 
elenentip^^^ ■< . ' ' * ' • ' , " « 



inputs (manpower, capital, prior knowledge); 
institutional structures; 



• system^ processes (social processes through^ 
which institu'tiofts^interact); '*$$«f' 

• • • c - m *> » , >. a ; 

• outputs (products, social impacts). 

' ' " h ' r ' • * • • V * 

An A.T. delivery system is institutions involved ^V^V^*; 
.dri creating, developing/ implementing, ^and control-, ^ . 
int one or. mor.e% types o£ A.T. Jhe delivery system^ .;" , 
$es not have- v to have a specif ic\s true tur t e (e.g.^r^ J 
centralized system).' A-Ti delivery systems may be " V 

expected^to be* quite different from traditional in-*. y . 
dustrial technology delivery systems;, they* would^b^ 
expected to be more ^decentralized and more partial-* • 
patory v having closer ties "between development and ^ m \ 
introduction. , Some embryonic^ .elements of A.T, deliy.-; " ' 
ery sVs^gj^lude: . -J ; ^ , , ' - -'^^^ - 



Avi, inventors and' development. groups — such 
,. as Zomeworks (New ^ico)^^ew Alchemy i*Q$£r 
tute (Massachusetts), Jm^Paotope (Washing- 



v J* 5 "Edward Wenk, fc JW, -Margins for Survival; rftver^ ' 
coriing Political Limits in Steering Technology'. - . 
(Oxford: Pergamon Press, 1979) 51. See also, . f o^knj^ 
earliejc treatment, "Technological Delivery System^^R 
(unpublished, University of JH^ahingtJ^ Betfji&% f 
March 1973) • - * * 1 tl - 
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ft Regional A.T. networks — like AERO in Mop<- 
.tana*- MEAN in the Midwest, NEAT-NET in New , 
England; , \" " " * { • 

» A.l»~related newsletters and journals — -.like, 
RAIN, NEW*ROOTS, SOLAR AGE, COEVOLUTION QUAR- 
'TERLY, and- MOTHE^ EARTH NEWS ; * * * * 

i Federal A*»f. programs'— like CSA's National 
Center for Appropriate Technology, ano! ^ 
Seattle's Neighborhood Technology Coalition; 

< 

i Local A.T» projects — like San Bernardino's 
Westside Community Development Corporation's 
solar programs and the Franklin County 
energy study; • \ 

• Local consulting and facilitating organi- 
zations — like the N.Y. Energy Task Force 
and Chicago's Center for Neighborhood Teeh- 

• no logy; ^ . 

• Staffers of mainstream technological organi- 
zations" and .programs — congressional .staf- . 
f ers, agencies,- private corporation; uni- 

■ versities interested in and/or sympathetic 
to A.T.; 

> * - 

• A.T. educational institutions like God- 
dard College^ (Vermont!^ and Farallones Insti- 
tute (California)*,, ' , 



' ,iy. RESEARCH AREAS IN A. TV INNOVATION 
" What Are the Most Fruitful Areas of Research? 



models refer primarily to the introduction, in con- 
* trast to the development pjiatfe of 'the innovation 
\ process, they are a starting-point for research. 
The most fruitful approach to understanding the A.T. 
innovation process is to divide the problem along 
the lines of trie f oucfold -taxonomy of settings (see 
above) . In investigating each of these areas, the 
emphasis wil*b.be on applying these models and devel- 
oping new models where (a) a model does not currently 
exist, arid -(b) where existing models prove inadequate. 
The following presents some possible areas of research 
under each of 'these settings.' 



Innovation related to appropriate technology is 



not, the same process ^^'traditional industrial in- 
novation. Several models have been developed in * 
connection .with the study ,of the social aspects of 
' innovation which provide perspectives for investi- 
gating the A.T*. innovation process. While these 



A. National Level Issues in Appropriate Technology 
Innovation * . 

». 

There is a- need to study national! aspects of* 
appropriate technology — that is, Ijow A.T. -related 
institutions interact among themselves and with main-- 
stream institutions in cheating, developing and* imple- 
menting A?T.. Because of potential social*benef its 
and institutional barriers to A.T., there appears to 
be a rationale for federal involvement in A.T. in- 
novation, but what the appropriate role of, federal 
agencies is needs to be clarified. New federal A.T. 
programs and their interaction need to be' assessed . # 
. The .potential of A.T, and A.T. ideas in existing 
'federal programs' ancf operations needs to be .explored. 
F&alj.y thepe is~ a^fieed for better Anders tahflin^ jof 
integrated and mixed system innovation* Specific 
research topics could include: . 

j. Research on'tfationair Aspects of Appropriate' 
Technology, for example ^^/e '* h % 

• ^case studies of A.T*. 'innovation in ' 
various^ sectors to identify key factors ' 
related to success and failure; - 
< * ^$E& * 

' • studies of the A.T, movement/institutions/ 
networks and existing A.T. delivery systems; 
identification of barriers, gaps and ' * . 



1 



institutional weaknesses; 



research could focus on: 



• development of ideas and recommendations for 
facilitating the evolution of appropriate- 
A.T. delivery systems; the appropriate federal 
role* . . - • 

2. Assessment of New Federal Appropriate Tech- 
nology Pro grams ♦ for ^example: 

• Case studies of 20 or 30 federal-funded A. T. 
projects which span A. T. development and 
implementation in various sectors including 

.y comparative analysis, problem^ ,ai\d lessons; 

\ ■ / • * 

• Preliminary assessments/of new 'federal A.T. 

programs 1 , impact on A.Ty innovation; com- 
parative analysis and analysis of interaction 
* .among programs; programs should include: 
• , NCAT, DOE's Small Grants A.T. Program, NSF's^ 

Pilot Program, HUD's' Solar Demonstration m 
* Program, ACTION'S A.T. activities, EPA's'a.T.- 

related programs, etc.; . 

• Analysis o£ new programs 1 impact °fi$S|j|3^ers 

* to A.T. innovation; identification W^&ps in 
federal response, recommendations for refine- 
ment of ^A.T. programs or new Ones. 

3. Opportunities for Federal Innovation in 
Appropriate Technology, for examole: 

• Development of an, agency by agency* inventory 
of opportunities for utilizing A.T.s or A.T. ' 
ideas in agency operations and programs; ttte 
inventory should also be indexed by. the A.T. 
categories developed v above$ 

* t. * 

p • Identify barriers to the introduction of A.T.s 

'into federal agency operation and the^deyel- 

opment of strategies and recommended policies 

for alleviating barrier s ^^.-> 

^ 4. Integrated and Mixed System Innovation , such 



• Case studies of .mixed industrial and A.T. 
innovation in various sectors (government, 
industry, nonprofit); 

* Identification of opportunities for integrated 
- and mixed system innovation and development of 

strategies and policy options for encouraging 
integrat-ed "and mixed system innovation. 



B. 



Innovation in Appropriate Technology Based 
Businesses « 



Need 



J Tp'dqte most support for A.T. innovation has 
c*ome„frora individuals or the federal government. 
There is a need to ^stimulate interest and investment 
in A.T* by the private sector ► Related to 'this', ,there 
is' a* need to. identify and alleviate barriers to A.T. 
innovation by and in small businesses. On^a larger 
scale, research is needed on the potential of small 
4nd intermediate sea le* product ion technologies ;Ln the 
jpfivate sector and pi* adoption of A.T^s into"" the 
operations of intermediate and large firms,. Also the 
.potential role of .labor in facilitating or discouraging 
J( A>tV innovation needs to be explored^ Specific 



l: Innovation by Small Appropriate Technology 
Based Businesses, such as: 
* . ^ 

• Case studies of innovation ~by small A.T.- 

) related businesses; comparative analysis,* and 
v * identification of institutional barriers and 

lessons; inventory of promising, opportunities 
for ^.T. -related businesses; '< . 

Development of strategies and policy options 
for supporting innovation by N . small A. i. -related 
businesses, especially options for increasing 
private sector financing; federal policy 
options for^supporting smalj A.T. -related ' 
-businesses^* " ' • 

2. Introduction of Appropriate Technology in the 
Private Sector, for example: - ■* * 

• Research into the potential of small and inter-, 
mediate scale* product ion 'technologies in 
America's private sector; case studj.es of 
existing applications; analysis of trends in 
production scale; barriers to small and inter- 
mediate scale productions; public and private 
policy options for overcoming barriers; 

\ 

• Study of adoption of non-production A.T.s by 
the private sector; case studies of adoption; 
identification of barriers; development ot 
public and private policy options. 



3., 

such as: 



Labor and Appropriate Technology Innovation, 

V 



A project' to explore issues related 
and A.T. innovation, Studies would 



to labor 
i f jluvu.cs wuuiu start by , 
assessing the role labor now plays in this and 
other countries (e.g., Lucas Aircraft in 
* England) in the A.T. and mixed system innovation 
. process. Studies would then assess potential 
impacts jof A.T. and mixed innovation -on the 
nature of work and the work force, and options 
for promoting increased labor participation 'in 
A.T., innovation in the private sector^ 

C. Local Innovation in Appropriate Technology , ^ 

Mucn of the experience with A.T. has been on the 
local community level. There is a need to summer 4 ze 
the lessons of these local experiences. Which ones « 
succeeded? Why? Which ones failed? Why? The purpose 
is to develop an understanding of- the types of in- 
novation processes most likely to succeed at the local 
level. On the basis of this understanding, Congress, 
federal agencies, state governments,, and other insti- 
tutions involved in local A.T. innovation will be 
better able to set policies for local A.T. develop- 
ment. Specific research could focus on: . 

1. Local Appropriate Tgchnology Innovation 
Process, such as: 

• Projects to study local innovation in urban 
rural areas. Each will do case studies of 
local innovation and community development; 
develop preliminary models of factors influenc- 
ing, process; identify barriers and insti- 
tutional problems; and develop policy options 
' Eor, alleviating barriers. 



2. Role of Local .Government and Institutions, 
such as: • , 

• Studies of the role *>f state and .local govern- 
ments in promoting local a'.T. innovation for 
local development? identification of local 
barriers that state and local governments 
cpuld alleviate; development of policy options 
for local governments; clarification of the 
role of federal agencies vis-a-vis local 
governments in promoting community technology; 

^ it Study of the potential role of local main- 
stream institutions — especially universities 
-and community colleges, private firms and high 
technology companies and financial ^institutions 
in facilitating the use of A.T. innovation for 
local development; identification of policy 
options for local institutions, and for fed- 
eral, 'state, and local government; 

# • "Development of an inventory of opportunities 
for introducing A.T. innovation into state 
and local government operations and programs; 
identification of barriers and policy options 
for overcoming them; exploration *of appro- 
priate NSF and federal role in promoting A.T. 
innovation in the state and local govern- 
ments. 

3, Appropriate Technology Innovation Outside of 
Energy, Food &. Housing, such as: 

• ^Develop an inventory of promising A.T. s 

not already the resppnsibility of ? .other major 
mission agencies for local, .atld, community 
development.. It could atto.. identify potential 
barriers to such innovation, and develop 
strategies, and policy 6ptions for overcoming 
them. Areas to be explored include com-, 
munication, transportation* health care, 
recreation, and cottage industries. 

D. Individual Adoption and Use of Appropriate 
Technology v 

o * 

There is a need to be able to predict trends in 
the rate of adoption of A.T.s by consumers and house- 
holds, -and to better understand the processes and . - 
factors ttiat are involved in A.T. adoption, bjr individ- 
uals. Also there is a need to identify new'insti 7 
tutional mechanisms needed to facilitate, A.T* adoption 
(by individuals. * Most- A.T. innovation to- date has been 
in the energy, food, and housing areas 1 . *There is a 
need to identify innovative A.T.s for the individual - 
in other ,areas such as communications, transportation, 
recreation, health care, and nome 'economics. 



• Clarify barriers to individual A.T. adoption; 

, identify 'needed new institutions or modification 
* of existing institutions especially in public 
information. and education \ consumer protection 
and financing areas.; develop policy options 
£or alleviating barriers to aaoption.and create 
needed institutional structures. _ -~- 
/ » . • ' » 

2, * Appropriate Technologies, for the Individual - 
Outside of Energy /Food^ Housing, such as: 

• A project to explore opportunities for 'indi- 
vidual scale A.T. innovations outside the 
traditional areas of .energy, food, and hous- 
ing; develop an inventory of such opportunities; 
identify barriers and policy options for 
alleviating barriers. 

V. SUMMARY V ' 

Appropriate technology has become an important 
part of American life — at the individual, community, 
business, and even national level. To understand and 
serve the growing numbers of people interested in A.T. 
additional knowledge is needed on how A.T. complements 
arid conflicts with the predominant industrial system. 
In the area of innovation, there are sope clear areas 
of overlap as well as some distinct differences between 
the A.T. and industrial approaches.- Traditional inno- 
vation policies are not likely to adequately serve the 
A.T'. community. However, sotlle aspects of traditional 
innovation experience — especially .those related to 
the, social aspects of innovation may be particularly 
applicable -to the^A.T. innovation processes. Above 
we suggest ^a 4 number of areas in need of research which 
if better under-stood might improve our understanding 
of innovation in appropriate technology. 
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1, Individual Adoption of Appropriate Technology 
for example: v «r*> 



Survey of individual attitudes ^and # values 
related to technology, A.T. ideas, and A.T. j 
products;, identify trends in attitudes and 
values; « . 

Study of factors influencing individual 
adoption of various. A.T.s; apply^relevant 
literature and theory; develop models of A.T. 
adoption by individuals; explore* barriers;. 



